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F ∗ := {(x, s) ∈ F : x s = 0} .
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ATy + s = c, y ≥ 0, s ≥ 0,
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 κ ≥ 0 (x, s) ∈ F+,w = x s
	 ŵ > 0      
T (w, ŵ) :=
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 int T (w, ŵ) = ∅     	  (Δx, Δs) 	  	   α ∈
(0, 1] 
  x+ = x+αΔx s+ = s+αΔs 	 (x+, s+) ∈ F+ 	 w+ ∈ int T (w, ŵ)
 w+ := x+s+
   




−MΔx + Δs = 0
SΔx + XΔs = ŵ − w,
$%%&
 X = diag(x)  S = diag(s) ' P∗(κ)(  
  P0( " 
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  " int T = ∅" 
   
  i   wi = ŵi  "
  
 (Δx, Δs)  






 α > 0    ! )
x+ = x + αΔx > 0  s+ = s + αΔs > 0 $%&

min{wi, ŵi} < w+i = x+i s+i < max{wi, ŵi} ∀ i. $%&
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  Δxi  Δsi  	
 









: Δxi < 0
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Iw := {i : wi < ŵi}  Iŵ := {i : ŵi < wi}.
$ i ∈ Iw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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% 






: ΔxiΔsi < 0
}
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−ŵi − wi −
√
(ŵi − wi)2 + 4ΔxiΔsi(ŵi − wi)
2ΔxiΔsi
: ΔxiΔsi > 0
}
.
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%  i ∈ Iŵ 
  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wi − ŵi −
√
(wi − ŵi)2 − 4ΔxiΔsi(wi − ŵi)
2ΔxiΔsi









: ΔxiΔsi > 0
}
.
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 α ∈ (0, α∗)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wi − ŵi, 	,

	 w = x s 	 fi(x, s) 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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!	 &   w̃ ∈ B γ
2
(ŵ) ∩ int T (0, ŵ) 	 B γ
2
(ŵ) = {z : ‖z − ŵ‖ ≤
γ/2} ' 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 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 Lw  F    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 	
L0 = {(x, s) ∈ F : xs = 0} = F∗.
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   M ∈ P∗(κ)   κ ≥ 0  F+ = ∅	 
   ŵ > 0 


   (x̂, ŝ) ∈ F  

 ŵ = x̂ ŝ
      	 
 	 	   (x̂, ŝ) ∈ F 
	 	 x̂ ŝ = ŵ  
 ŵ > 0 	 xT s < eT ŵ 	   (x, s) ∈ Lŵ     
	 
  	 
 
 	    (x, s) ∈ Lŵ 
	 	
xT s = max
(x,s)∈Lŵ
xT s.
 w = x s ≤ ŵ  w = ŵ 

     β := eT (ŵ − w) 
   w̃    
 
	 	 ŵ > w̃ > ŵ−β
n
e  int T (w̃,w) = ∅  
       	  (x+, s+) ∈ Lw̃ ⊂ Lŵ  x+s+ = w+ ∈ int T (w, w̃)
! 
  	 	 	 " eTw+ > eTw  	 	   
	
  	 
	 α  	 

  	  (x+, s+) # 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  $ % "
  	 "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0 ≤ eT (w+ − w) = eT
(








	 	    α  ΔxT Δs ≥ 0 	   ΔxT Δs ≤ 0   
    α &
α ≤ −e
T (w̃ − w)
ΔxT Δs
.
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s+ = eTw+ ≥ eTw = xT s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
  (x1, s1), (x2, s2) ∈ F+ 	  	
M(x1 − x2) = s1 − s2  x1 s1 = x2 s2 = ŵ.
.
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 M  P∗(κ)   P0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 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    j 
	 	
x1j = x2j  0 ≤ (x1j − x2j)[M(x1 − x2)]j = (x1j − x2j)(s1j − s2j).
/   	    	 x1j > x
2
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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	 s1j ≥ s2j  	 
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 F+ = ∅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   M ∈ P∗(κ)  " κ ≥ 0 # F+ = ∅ 
  μ0 > 0 

	 
Cμ0 := {(x(μ), s(μ)) ∈ F | x(μ)s(μ) = μ e, 0 < μ ≤ μ0}
	  " !   $
 Cμ0 ⊂ Lμ0e 
!
#  	       ! &
B := {i ∈ I : xi > 0   (x, s) ∈ F∗},
N := {i ∈ I : si > 0   (x, s) ∈ F∗},
T := {i ∈ I : xi = si = 0  	 (x, s) ∈ F∗}.
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 (x∗, s∗) = lim
μ→0
(x(μ), s(μ))
 (x∗, s∗) ∈ F∗
 (x∗, s∗)    	 	
   {μk}∞k=0   		
    μk → 0 	 k → ∞   
  {(x(μk), s(μk))} ⊂ Cμ0 	    	   
	  
	 (x∗, s∗) ∈ Lμ0e 	 x(μk) s(μk) = μke → 0  
 x∗ s∗ = 0  (x∗, s∗) ∈ F∗ 
	  (x∗, s∗) 	   	  	
     (x, s)   	 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 
 
(x(μk) − x)T (s(μk) − s) ≥ −4 κnμk.
%	 	

(1 + 4κ) nμk ≥ x(μk)T s + s(μk)Tx, "&$
    x s = 0 '	  x(μk)





xj(μk)sj ≤ (1 + 4κ) nμk.
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≤ (1 + 4κ) n.









≤ (1 + 4κ) n.
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q(q − 1) +
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pq
(t − 1), q > 1,
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q − 1 , q > 1,
 	 ν1 = min(p, q)  ν2 = max(p, q)
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(x, s) ∈ F+ : δ(x s, μ) ≤ τ
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• N0(τ) := {(x, s) ∈ F+ : ‖x s − μe‖ ≤ τμ} ,
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, r = dxds, p = dx + ds, '()*+
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−M̄dx + ds = 0
dx + ds = v
−1 − v
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dx = −(I + M̄)−1v  ds = −M̄(I + M̄)−1v.
 
   
 







	    	 	 xT s 
  	    ! 
 
	     
















   

 





 (x0, s0, μ0) ∈ N 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x := x0 s := s0 μ := μ0
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u + MTz = 0, qTz = −1, uz = 0, u, z ≥ 0. 
   
 ! !
     

FD = {(u, z) ≥ 0 : u + MTz = 0, qTz = −1}.
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f(ϕ) = τ̂ 2 − δc(v)2
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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 0 < θ ≤ θ∗
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q + Mx(θ) = s(θ),
x(θ), s(θ) > 0, ∀ θ ∈ [0, θ∗].
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, Dp = diag(d
p), M̄c = DpMDp .
 xc = xp + Δcx, s
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≤ (1 + 4κ)δ
4
c
16 − (1 + 4κ)2δ4c
(
2 + 4κ + κ (1 + 4κ) δ2c
)
,
  δc := δc(x
p sp, μp)




2 < τ 2 ( 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16 − (1 + 4κ)2δ4c
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   	 δc = δc(x
p sp, μp) < τ̂ 
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(2 + 4κ)(1 + 4κ) + (1 + 4κ)2τ 2
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1 + 4κ 4
√
2 + τ 2
, 
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τ̂ 6 <
64τ 3
(1 + 4κ)3(2 + τ 2)
√
2 + τ 2
	 τ̂ 4 <
16τ 2
(1 + 4κ)2(2 + τ 2)
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√
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2 + τ 2
= 16τ 2.
"    
  	   	   		 τ
	 τ̂ #  $ %
  	   	 #	  τ   
		 κ






    




  	    
    
	

 ! $ %  	#




1 + 4κ 4
√










(1 + 4κ)2τ 4 + 2(1 + 4κ)2τ 2 − 16 < 0.
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√
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       !  ( )!  #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x̄(θ)s̄(θ) = (1 − θ)x̄s̄ + θμ̄ e + θ2Δx̄Δs̄
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(1 − θ∗c(κ))x̄is̄i + θ∗c(κ)μ̄ + (θ∗c(κ))2Δx̄iΔs̄i < γμ̄(θ∗c(κ)).




(1 − θ∗c(κ))(1 − t)γμ̄ + θ∗c(κ)μ̄ + (θ∗c(κ))2Δx̄iΔs̄i < γ
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< tγ − θ∗c(κ)(1 − (1 − t)γ) +
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2 ≥ tγ − θ∗c(κ)(1 − (1 − t)γ) +
1 − (1 − t)γ




! 	    
   	 "    
Δx̄iΔs̄i < −
1 − (1 − t)γ















$ (Δx̄, Δs̄) 	  	   		 





















	   	 	  " %  & M 	   P∗(κ)'&  
 (   Δx̄ 	  )  	 
    	   '  	   )
      	
 
   	 κ    
  	 θ∗p(κ)
 
 θ̄ ≥ θ∗p(κ) 
  
 	
 (x̄(θ∗c(κ)), s̄(θ∗c(κ))) 
   

 	  		   θ∗c(κ)  
  D(γ) 
			
	
 *    " #   	  P∗(κ)      Δx  Δx̄
+  κ 	    	      	      
  )  P∗(κ)'	 
, 	   	 Δx  Δx̄  
    θ∗p(κ) 		)	   θ̄ ≥ θ∗p(κ)       θ∗c(κ) 	
    D(γ)  
(       	  & 	   ) '
   "!-	  	     	 

   (x0, s0) ∈ F+   (x0, s0) ∈ D(γ) 
   	
O
(





    κ̂ ≤ κ̃ 	   
  
   κ   
	  	
 
	    	 (x̂, ŝ)   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